Light-scattering investigation of the dissociation behavior of Lunatia heros and Littorina littorea hemocyanins.
The subunit structure and dissociation of the hemocyanins of two marine snails, Lunatia heros and Littorina littorea, were investigated by light-scattering molecular weight methods. The hemocyanins of both species of snails are readily dissociated to fragments of one-tenth and one-twentieth of the parent proteins of close to 9 X 10(6) daltons by either increasing the pH or using dissociating reagents of the hydrophobic urea series or some of the Hofmeister salts. The lower members of the latter group of reagents, NaCl, and to some extent also NaBr were found to have only marginal effects on the observed molecular weight transitions, suggesting that the two hemocyanins investigated possess beta-type subunits, which are known to be resistant to NaCl dissociation. The molecular weight profiles obtained with the various dissociating reagents were single inverted sigmoidal-shaped curves for both Lunatia and Littorina hemocyanins, suggesting overlapping transitions. The ultracentrifugation patterns and the species-distribution plots based on the urea dissociation data of Littorina hemocyanin suggest the presence of whole, half, and one-tenth molecular weight species in the dissociation transition region. Fitting of the urea dissociation data of Littorina hemocyanin obtained at both pH 5.7 and pH 8.0, assuming a sequential two-step dissociation scheme used in our previous studies [Herskovits, T. T., & Russell, M. W. (1984) Biochemistry 23, 2812-2819], was found to be consistent with a model of a few hydrophobic binding sites at the contact areas of the half-molecules and a much larger apparent number of binding sites (Napp) at the side to side contacts of the one-tenth molecules.(ABSTRACT TRUNCATED AT 250 WORDS)